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SUMMARY 

Due to their different pharmacological mode of action GnRH-antngonisls 
arc able to suppress serum-concentrations of LH within hours. Instead of 
down-regulation" and "dcscnsiiization" a classic competitive blockage 
of the GnRH-receptors on (he cell-membrane of the gonadotropic cells 
seems to take place. The "flare up", typical for agonistic GnRH- 
analogues is completely avoided. While the first generation of GnRH- 
antagonists caused important problems due to allergic reactions, which 
inhibited their clinical introduction, Cctrorclix and Ganirelix ns represen- 
tatives of the youngest generation of these compounds seem to avoid 
these disturbances completely. Cetrorelix was introduced first in our 
IVF-program to scrutinize the possibility of avoiding premature LH- 
surges. All patients were treated with human menopausal gonadotropins 
(HMG), starting on day 2. From day 7 until induction of ovulation by 
human chorionic gonadotropins (HCG) Cetrorelix is administered s c in 
a daily - fashion. Starting with a dosage of 3mg Cctrorciix/dic no prema- 
ture LH-surges could be observed. Img/die. 0.5mg/die and 0.25nig/dic 
administered according to the described "Lubcck-protocol" also proved 
to avoid any premature LH-sur«es. The mean courses of FSH and LH in 
the different dosage groups were quite similar with a profound suppres- 
sion of LH. Estradiol concentrations reflected a satisfactory follicular dc- 
™ P ™ enl " The fcr,i,izat 'on-rate after IVP in cases of tubal infertility or 
ICSI m cases of male subfertility were wiihin the range to be expected 
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after normal oocyte mattiralion. Avoiding any flare-up effect treatment 
cycles could be shortened significantly in comparison to an agonistic 
long-protocol-stimulation. 0,1 mg Cctrirclix/dic instead was not able to 
prevent premauture LH-surges. 0,25mg Cetrorclix/die is now used in the 
frame of a multicentric Phase Ill-study. Ganirelix is used at present time 
according to the described stimulation protocol within a phnse-H-dose 
finding study, 



INTRODUCTION 



The disclosure of the neuroendocrine control of the menstrual cycle in 
adult women may be one of the most important challangcs of the lost 
three decades within gynecology with an outstanding clinical impact on 
treatment of hormonal disorders in gynecology and pediatrics, infertility 
treatment and oncology. The hypothalamus is the superordinate organ 
releasing the gonadotropin-rcieasing hormone (GnRH) in a pulsatile 
manner. GnRH is a peptide composed of 10 amino acids, which was first 
isolated and characterised in 1971 by Schally and Guillcmin, who were 
awarded the Nobel prize for their pioneering work in 1977 [I. 2J. GnRH 
is secreted by the neural cells of the nucleus arcuatus in the mediobasel 
portion of the hypothalamus. The axons in these neurons arc in intimate 
contact with the vessels of the hypoihalamic-pituitary portal vein system 
The pulsatile release of GnRH by the hypothalamic neurons causes the 
gonadotropic cells of the pituitary gland, which make up about 10% of 
1st cell mass, to release the gonadotropins follicle-stimulating hormone 
(FSH) and luteinizing hormone (LH) also in a pulsatile fashion. FSH and 
LH in turn control follicular maturation and gonadal sexual steroid bio- 



GNRH-AGONISTS 

After the amlno-acid sequence of GnRH had been successfully isolated 
and analyzed it was possible by modification of the molecular structure 
of this decapeptide and by introduction of unnatural D-aminoacids, 
mainly at position 6 to obtain analog compounds with agonistic effects' 
(3j These compounds have a 100-200 times higher binding affinity for 
the GnRH-reccptors than the native molecule. The agonists, originally 
designed to enhance their affinity to the GnRH-reccptors of the gonado- 
tropic cells as well as their duration of action, making ihem more resis- 
tant against enzymatic digestation, lead after a short period of stimulat- 
ing the FSH and LH secretion, the so called "flare up", to a reduction of 
GnRH-rcceptors on the cell membrane of the gonadotropic ceils. As a 
result of the subsequent reduction in number of OnRH- receptors a para- 
doxical suppression of the pituitary gonadotropin synthesis and libera- 
tion occurs. After a period of about 14-21 days of constant GnRH- 
agonists impact the pituitary gland becomes completely desensitized and 
refractory to a GnRH stimulus [4J. Decreased levels of LH and FSH re- 
sult in the arrest of follicular development. This fall in gonadotropins is 
followed by a fall of sex steroids ro Ihc castrate range. These phenomena 
represent the basts for the clinical use of GnRH-agonists. 



GNRH-AGONISTS WITHIN CONTROLLED OVARIAN 
HYPERSTIMULATION (COH) 

The occurence of premature LH-surgcs js a main reason for a relatively 
low efficacy of ovarian stimulation by HMG only in IVF-progwms In 
addition, these LH-surges hnve a negative impact on the quality of the oo- 
cytes and embryos and subsequently on the rate of pregnancy. By intro- 
ducing the GnRH agonists Into the stimulation protocols of Assisted- 
Reproduction-Tcchnique-programs (ART-programs) an improved syn- 
chronization of follicular maturation and an important reduction of prema- 
ture Iutemizadon to lower than 2% could be achieved. The timing of the 
puncture has become fully calculable under this regime and can be man- 
aged in relation to clinical necessities as well as patients wishes. The long 
protocol synchronizes follicle maturation and makes it possible to selec' a 
larger number of follicles or oocytes for IVF than the other protocols [6] 
The long protocol is most used at present for controlled ovarian hyper- 
stimulation. However, it has the disadvantage of a long treatment period 
until desensitization occurs as well as of relatively high costs due to an in- 
creased requirement for HMG. 



GNRH- ANTAGONISTS 

In parallel with the development of GnRH-agonists other analogues were 
synthesized which also bind to the pituitary GnRH-eceptors but are not 
functional in inducing the release of aonadotrophins. These compounds 
we far more complex than GnRH-agonists with modifications in the 
molecular structure not only at position 6 and 10, but also iu position 
1.2.3 and 8. in comparison to the GnRH-agonists the pharmacological 
mechanism by which GnRH-antagontsts suppress the liberation of go- 
nadolrophms is completely different. While the agonists act on chronic 
administration through down regulation of receptors and desensitization 
of the gonadotropic cells, the antagonists bind competitively to the re- 
ceptors and thereby prevent the endogenous GnRH from exerting its 



GnRH-Antagonists: the "new generation" 
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SS^ on ^ pituitary cells avoiding any „flarc up effect" 

Within hours the secretion of gonadotrophs comes down This 

S S ^ 0P - P,,Cd anta 2° nist - Duc '° «W« antagonists effecfis 
highly dose depending in contrast to the ngonlsts. 

While in the first generation of GnRH-antagonists allelic side cffecls 
due to an tnduced histamine release hampered the clini a de xlopmem 

(Oianoi^ Qss, Netherlands) or Cctrorelix (A STA-Mcdica, F5nTurt7M~ 

our^^ futurei ^ of ti,cm havins bce " - d 31 

GNRH-ANTAGONISTS WITHIN CONTROLLED OVA titan 
HYPERSTIMULATION (COH): THE 'XOBtcSSoTOWL'' 

In 1991 Dittkoff ct al. showed U,at a CnRH-anla 2 onist applied for a short 
P Z\ n\ 5 e ** ibto « ^PPrcssing the ovulation-inducing mid-cycle LH- 
peak [7}. They administered 50 pg of Nal-Glu per kg body weight and 
day for four days in the midcycle phase. The LH peak failed to occur 




Ovarian stimulation with HMG and concomitant 
administration of GnRH antagonist: the "Lubeck 
protocol" 



a£?SLE l ? 100 u amC t0 halt and f0,licu,flr S rowch w« interrupted 
After d.scontmumg the antagonists, gonadal function normalized JtoSn 
fSti A P po f na y ;i anta spni ? t S nei.hcr deplete (he FSH and LH store of 
gonadotroph* cells nor inhibit gonadotropin synthesis. 

Transferring these results into a protocol of controlled ovarian hvner 

stimulation with HMO to avoid the onset of prelS « lu^SlSuS 

L " surge "° mS to be abolished as'welf bTd^y 

ovulaln' T'f- n Gn f H - flntc e° nist Cetrtacllx front day 7 onward "l 

S ' r1 UC J l °^. wha i WC CaU lhc » L ^^k"-protocor (Fig.il). as by 

in tt,d a ? f! ad T mSlra ,! i0n ar ° Und d3y * 111 lhis P roloco1 ^ an go„S 
s njected at the time when estradiol reaches 150-200 pg/ml and the fc 
hole s, 2e IS >14|J which usunHy . s (h5 Mse on P« pi and I he fo . 

Shhf w h over 730 pfllicnts havc bsen treated b * < hcsc S 

Pr r° n £ ° bC Safe and effective - ^e discussion about ad 
SS^ni™ ^ Van, i 8M °J thC CVV ° P ° SSibIc Ways of ^ministration is 
' ? W& fnV0rizc lhc " LUbcck Protocol" due to i s 
oX To' * PfCSCrVing 011 thc advanta S« regarding therapy* comfo 
of the Jong" agontst/c protocol we are accustomed to 

To elucidate the question of the dosage necessary for sufficient suoDres- 
hS^&jS^ t B]ua !! i thU CCitiCal — of control ov'aTn 
werndminflrJ ^sequent open phase rr studies three dosages 
were administered in accordance to thc ..Lubcck protocol" and the ho- 

SS!, P ? fllM 0btai , n<!d aS WC " flS Chc ,lumber oocyte reTrieved Se" 
fertilization rates and the consumption of HMG were compared 

35 patients, all suffering fern tubal infertility and no other Infertility fac- 
tors being observed were treated as follows: Starting on cycle dav 2 
snrnulation started with two ampoules of HMG daily. From cy Je day 7 
unt 1 mduction of ovulation 12 patients were treated wi.h 3mg CctrS 
A V n ° Pr °T lUTe LH SUlgC COU,d bc ob ™ v *> 12 patients " 
On dav T^TfTu^r" ^ 1 1 °' 5 ^ Cctroreli^day. 

srWof £S f t H ^° was , ad J ustcd <° the individual ovarian re- 
sponse of the patient to the stimulation as assessed by estradiol values 
and measurement of follicles.This treatment was continued until indue 
£^i^Tr Wllh 1 °-°?™ HCG 1 ^ &™ **** 'he leading fo - 
ol nH 5 ^meter .of 18.20mm, measured by transvaginal ultra- 
sp^nse. CS,f Va,l,CS indiCOtCd 0 satisfaclur V follicular re- 

No premature LH-surgc was observed. All cycles could be evaluated 

3m;/Tr fi t n ; rK° UrSe % ln th f ,hreC d0Sage gf0Ups Qf FSH ™ d L H were quite 
similar with a profound suppression of LH and a less pronounced sup- 

C°h n n ,°/ f ' 1 v ,a ? cr obscrv£ltion P ro ^bly due to thc fact of the 
SSTa h fC ° f lHe GC,ed FSH ' In tl,C Cflse of eSlradi °l there 

0^2^'""^ COncentrotion in the group treated with 
?l r day ' rcachmg an avera S e maximum of 2165pg/ml on 
cyd. > day 10, compared to 852 pg/ml in thc 3-mg group and 1023 pg/S 

o indic^n^T, AhhOU8h n ° l 1X5108 Sisnificailt t'-sc difference S P 4em 
in TtZn ? 8 ^ y m ° r V C ? sl,ive rcact,on 10 (hc Simulation with HMG 
.. the group (rented w,.h lhc lowest dosage of antagonist compared to .he 
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The fertilization rates of the recovered oocytes w<*n- A* i« • .1. . 
group. 53.2% Jj, the i-mg firoup ^ ^ 7 ^ fn .h*T? ' (hc 3 ' m S 



Oww n iriiwfoftea Mth HUG and Ceirore lix <3m S ;l„ig;0.5mg) 



No. of 
oocytes 
fertilization 
rate 
No. of 
embryos 
Excellent 
embryos 



3mg 



106 
45,3% 

30 
36,7% 



1mg 



94 
53,2% 

28 
53,6% 



0,5mg 



127 
67,7% 

27 
37% 



The average use of HMG ampoules was 30 in the 3- mo Prniin „ ; ,u 



couM P bi ac hi P v C ,7 rd,n8 - l ° lhC mUkip,C dOSC P roto = 01 - pregnane""? 
could be achieved, meaning a pregnancy rate of 30%. 

0.25mg CcirorelixAJic as the minimal effective daily multiple do<a<» i< 

H^m-* 0 frame / a multiccntric Ph ™ n4fi£K^ 

srsasssw ihc dcscribcd sfimuiaiion pi - cqi ■ 



Serum concentrations of Cctrorelix showed to be dose-deoend™, ™„ 
OnRH a ^^ f n ' S - ,ra '™' Ovuk:i0 " Eduction should be po" ib Z by 

KEKZIrfK? is f f r de , r " n, ° sonis,k ~ ™^ 

nop ro jowcr tfie incidence rate of early onset-OHSS. 
CONCLUSIONS 

rt Jj" S an£; ^ t0 SP<!CU,ale ab ° UC ' he possiblc end of agonist 
1^ RH a ? 0n ' s s valuable and safe pharmaceutical tooU wkh in 
controlled ovarian stimulation protocols. Safety and efficacy of Z 
agonists hae still to be proven in lomg-term studies Howe r f ornix 
After. 11 adVantaSCS ° f GitRH-ant^oSr^ evident 
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